Abstract B/L symmetrical sensorineural hearing loss has long been associated with diabetes Mellitus. Microangiopathy associated with thickening of the basement membrane of small vessels has been implicated as a major source. This study was done to observe the predominant site of lesion whether cochlear or retrocochlear in patients of diabetic sensorineural hearing loss. This was a random study. Forty two patients with diabetic B/L symmetrical sensorineural hearing loss were selected in a tertiary referral centre. All the patients selected were of diabetic B/L symmetrical sensorineural hearing loss. The study was designed to show the predominant site of lesion whether cochlear or retrocochlear in patients of diabetes with or without noise exposure. The parameter for inferring blood sugar control was level of glycosylated haemoglobin (Hb1AC). The incidence of the classical symptoms of diabetes mellitus namely polyurea, polydypsia and polyphagia were seen in (40.8%) of patients. The present study was designed to show that even early diabetic patients without symptoms of hearing loss had mild bilaterally symmetrical purely sensorineural hearing loss (32.65%) signifying the diabetic hypoacusis is present significantly even in early aural symptomless diabetics. On follow up it was revealed that the hearing loss of these patients was irreversible. The predominant site of lesion was found to be cochlear by performing Chi Square test P \ .05 and so this is applicable to the general population of Uttar Pradesh.
Introduction
Diabetes is one of the most common endocrinal disorders. It is a disease of multifactorial etiology with a heterogeneous clinical presentation and a susceptibility to complications with a variable response to treatment. Diabetes presents as a syndrome, rather than as a single disease entity, and is characterized by metabolic disorders of carbohydrates, proteins and lipids. There is progressive degenerative involvement of the major blood vessels in the form of a Macroangiopathies due to accelerated atherosclerosis and the minor blood vessels in the form of Microangipoathies with thickening of the basement membrane. There is also a progressive degenerative involvement of the Nervous system in the form of peripheral neuropathies. This same degenerative process may also affect the microvasculature of the hearing apparatus, the cochlea and the cochlear nerve. There is a loss of cochlear neurons.
The characteristic finding in Diabetes Mellitus is a bilateral symmetrical sensorineural hearing loss particularly in the higher frequencies. Further, hearing impairment seems to be dependent upon the severity and duration of diabetes however, some workers do not find any association between hearing loss and diabetes.
Despite the gravity of this impairment which has been associated with a severe socioeconomic stigmata, its management has been traditionally ignored, specially so when it is a part of a generalised metabolic degenerative disorder such as diabetes amongst others, where the management of the disorder it self takes preference over the management of the hearing impairment. It thus, compels the treating physician to recognize the cause and site of hearing impairment and to treat patients by knowing their clinical profile in this part of the country and to rehabilitate them.
In the present study the predominant site of lesion, cochlear or retrocochlear in patients of diabetes is a step ahead in the continuation of previous studies to know the site of sensorineural hearing loss of these patients and to detect inner ear affection at an early date, for the benefit of the community.
Materials and Methods
This study has been conducted on patients of Diabetes mellitus with sensorineural hearing loss who attended the Diabetic Clinic (Department of Medicine) and the Department of Otolaryngology from August, 2000 to August, 2001 at King George's Medical College, Lucknow. In all 42 patients were selected.
All the patients were residents of Lucknow or neighboring cities. It is to detect presence of diabetes and correlate it with the predominant site of lesion, cochlear or retrocochlear.
Name, age, sex, occupation, religion and their addresses were recorded. Their personal habits regarding smoking, tobacco or betel nut chewing or alcohol intake were noted. In females menstrual history was taken. In all these patients a detailed history was taken so as to rule out hypertension, cardiovascular, hepatic or renal disease, tuberculosis, malignancy, ototoxic drug intake etc. which might be responsible for secondary diabetes. Also, any possible family history was noted either on paternal or maternal side. Noise exposure had been excluded.
The complaint of hearing loss was enquired from its onset (sudden or progressive), unilateral or bilateral.
Audiological Tests

Pure Tone Audiometry
This was done by using an Elkon ed a 3N3 Multi Audiometer giving sounds of frequencies 125, 250, 500, 1,000, 2,000, 4,000, 6,000 and 8,000 Hz to both the ears. The deafness in sensory neural hearing loss is bone conduction [20 dB, air bone gap \20 dB.
(A) Short Increment Sensitivity Index (SISI): This test shows any evidence of recruitment, although it is more correctly described as a test of intensity resolution which is not directly related to recruitment. It measures the ability of the subject to detect 1 dB intensity modulation in 20 dB suprathreshold tone at 1,000, 2,000 and 4,000 Hz frequencies. This percentage of identification of 20 such increments are scored as cochlear pathology. SISI scores of C70% indicate a cochlear lesion. 
Impedance Studies
Tympanogram
When a sound signal (tone of 220 Hz) is introduced into a sealed external canal, most of the sound energy is reflected back when the tympanic membrane is stiff and least when membrane is compliant.
Acoustic Reflex
To see for acoustic reflex decay, a tone at an intensity of 10 dB above the acoustic reflex threshold for frequency of either 500 or 1,000 Hz was given, for a duration of 10 s and if the amplitude falls to less than 50% in 5 s, then it is interpreted that there is abnormal decay of acoustic reflex highly suggestive of a retrocochlear pathology.
Brainstem Evoked Response Audiometry (BERA)
BERA is a noninvasive objective measurement of the integrity of brainstem auditory pathway. BERA testing has been done by computerized electric response audiometer, CADWEL, 5200A, Washington. The following parameter was studies. The interwave latency between waves I and V, if more then 4 ms, this indicates neural pathway lesion (retrocochlear lesion). 
Exclusion Criteria
Only patients with diabetes with no other systemic disease or ear disease causing hearing loss due to its own pathology were included in the study. Example: Chronic otitis media with tympanic membrane change, perforation, adhesions or fluid in the middle ear.
Observation and Results
The difference in the threshold of both ears is \10 dB regarding AC gap. Twenty four ears had bilateral symmetrical moderate hearing loss. Eight ears had bilateral symmetrical severe hearing loss. Ten ears had bilateral symmetrical moderately severe hearing loss. All 42 patients (84 ears) on impedance showed type A curve. All 42 patients had B/L symmetrical sensorineural hearing loss. Maximally high frequency ranges 6-8 kHz was involved in 33 ears of patients. All patients ears in whom TDT [30 dB was found in all abnormal acoustic reflex decay was found and BERA Wave I-V latency [4 ms was found that is 18 ears. BERA was done only on those patients with TDT [30 dB and abnormal acoustic reflex decay. SISI scores C70% was found in 30 ears of patients. The rest of the ears site of lesion was unverifiable. On performing Chi-Square test v 2 = 4.2 level of significance P \ .05. Cochlear Lesions were significantly and predominantly higher than retrocochlear lesions (P \ .05).
Discussion
Age and Sex Distribution
In the present study the maximum numbers of patients 41% were in the 41-50 years age group and an incidence increasing with age was observed from 30 to 50 years (33% in 31-40 year age group). This was an incidental finding. I have not come across any comparison/reference regarding the same from other studies. However beyond 50 years, the number of cases decreased. This was due to the poor attendance of patients beyond this age group, reflecting, the increased morbidity and mortality due to natural causes as well as diabetes.
The number of males and females in the study was fairly equal, females, being slightly more. The male, female ratio was 1:1.3 from western countries also claimed a higher incidence of diabetes in females.
Drug Intake History 30 patients (61.22%) gave no previous history of being on antidiabetic drugs or diet restriction which reflects on the high incidence of complications, hearing loss being one of them, due to irreversible pre treatment effect of the diabetic state on the neurosensory system. So effect of diabetes (duration/severity/glucose control) cannot be correlated totally to the study findings as there is silent diabetes of unknown origin.
Hearing status by Audiometry-Pure Tone
In this study the maximum number of patients 33 (78.57%) had a solely high frequency 6-8 kHz hearing loss affecting both ears. The observations are in agreement with the studies of Cullen and Cinnamond [3] and Carmen et al. [2] who found that the hearing loss in diabetics was most pronounced in the higher frequencies in both ears.
All four patients with hearing loss frequency 500 Hz On performing Chi Square test the predominant lesion was found to be cochlear P \ .05 and so this can be applied to the general population in Uttar Pradesh. The site of lesion in diabetes is thought to be cochlear [1] , retrocochlear [4] or both [5] . (Table 1 ; Figs. 1, 2, 3 ).
Conclusion and Hypothesis
(1) In this study the maximum number of patients 33 (78.57%) had a solely high frequency 6-8 kHz. hearing loss affecting both ears.
(2) On performing Chi Square test the predominant site of the lesions were found to be cochlear P \ .05 and so this can be applied to the general population in Uttar Pradesh.
